We present a full superconformal tensor calculus in five spacetime dimensions in which the Weyl multiplet has 32 Bose plus 32 Fermi degrees of freedom. It is derived using dimensional reduction from the 6D superconformal tensor calculus. We present two types of 32+32 Weyl multiplets, a vector multiplet, linear multiplet, hypermultiplet and nonlinear multiplet. Their superconformal transformation laws and the embedding and invariant action formulas are given. *
§1. Introduction
Five-dimensional supergravity, which was once extensively studied, 1) has recently received much attention again. Another line of investigation that has motivated study of five-dimensional supergravity is the search for supersymmetric brane-worlds scenarios. In particular, from both phenomenological and theoretical viewpoints, it is interesting to supersymmetrize Randall-Sundrum scenarios.
7), 8) The simplest candidate for the supersymmetric Randall-Sundrum two branes model, namely RS1, 7) is five-dimensional supergravity compactified on the S 1 /Z 2 orbifold.
In the five-dimensional bulk, there exists a minimal or nonminimal supergravity multiplet 4) that contains a graviton, gravitino and graviphoton. This multiplet is trapped on the branes, reduces to the four-dimensional minimal multiplet, and couples to the four-dimensional matter multiplets, e.g., the chiral and vector multiplets. Further, we can couple this multiplet to various matter multiplets in the bulk, for example the vector, hyper and tensor multiplets. In order to work with these models, off-shell formalisms 9), 10), 11), 12) rather than on-shell formalisms facilitate the analysis, because with these, we need not change the transformation laws of the supersymmetry, whichever couplings are considered. Still, it is laborious to study a large class of such models systematically. However the gauge equivalence method using superconformal tensor calculus makes this task easy. In this formulation, to construct different off-shell formulations, we have only to add a compensating multiplet to the Weyl multiplet, so we can treat all of the above mentioned couplings in a common framework. However, unfortunately, five-dimensional conformal supergravity has not yet been studied.
Standard conformal supergravity can be described on the basis of superconformal algebra. Superconformal algebra exists only in six or fewer dimensions, 13) and its gauge theory has been constructed in the case of 16 or fewer supercharges, 14) , 15), 16), 17), 18) except for the case of N = 2, d = 5 theory, in which we are interested. (Five-dimensional conformal supergravity that is not based on superconformal algebra was constructed through dimensional reduction from ten-dimensional conformal supergravity. 19) ) In this paper we fill the gap in the literature by constructing N = 2, d = 5 superconformal tensor calculus in a complete form.
In Ref. 9 ), 5D tensor calculus was derived from the known 6D superconformal tensor calculus 17) using the method of dimensional reduction. However, unfortunately, some of the superconformal symmetries (S and K) are gauge-fixed in the process of the reduction. The dimensional reduction is in principle straightforward and hence more convenient than the conventional trial-and-error method to find the multiplet members and their transformation laws. Therefore, here we follow essentially the dimensional reduction used in Ref. 9 ) to find the 5D superconformal tensor calculus from the 6D one. We keep all the 5D superconformal gauge symmetries unfixed in the reduction process. The Weyl multiplet obtained from a simple reduction contains 40 bose and 40 fermi degrees of freedom. However, it turns out that this 40 + 40 multiplet splits into two irreducible pieces, a 32 + 32 minimal Weyl multiplet and an 8 + 8 'central charge' vector multiplet (which contains a 'dilaton' e z 5 and a graviphoton ∝ e µ 5 as its members). This splitting is performed by inspecting and comparing the transformation laws of both the Weyl and vector multiplets. It contains a process that is somewhat trial-and-error in nature, but can be carried out relatively easily. Once this minimal Weyl multiplet is found, the other processes of finding matter multiplets and other formulas, like invariant action formulas, proceed straightforwardly and are very similar to those in the previous Poincaré supergravity case.
9)
For the reader's convenience, we give the details of the dimensional reduction procedure in Appendix B and present the resultant transformation law of the minimal 32 + 32 Weyl multiplet in §2. The transformation rules of the matter multiplets are given in §3; the multiplets we discuss are the vector (Yang-Mills) multiplet, linear multiplet, hypermultiplet and nonlinear multiplet. In §4, we present some embedding formulas of multiplets into multiplet and invariant action formulas. In §5, we present another 32 + 32 Weyl multiplet that corresponds to the Nisino-Rajpoot version of Poincaré supergravity. This multiplet is expected to appear by dimensional reduction from the 'second version' of 6D Weyl multiplet containing a tensor B µν and by separating the 8 + 8 vector multiplet. Here, however, we construct it directly in 5D by imposing a constraint on a set of vector multiplets. Section 6 is devoted to summary and discussion. The notation and some useful formulas are presented in Appendix A. In Appendix D, we explain the relation between conformal supergravity constructed in this paper and Poincaré supergravity worked out in Ref. 9). §2. Weyl multiplet
The superconformal algebra in five dimensions is F 2 (4). 13) Its Bose sector is SO(2, 5) ⊕ SU(2). The generators of this algebra XĀ are (field strengthF µν A ). In our calculus, the definitions of these are given as follows:
3)
Here, X A denotes the transformation operators other than P a , and fĀBC is a 'structure function', defined by [XĀ, XB} = fĀBCXC, which in general depends on the fields. The prime on the structure function in (2 . 4) indicates that the [P a , P b ] commutator part, f abĀ , is excluded from the sum. Note that this structure function can be read from the transformation laws of the gauge fields: δ(ε)hĀ µ = δB(εB)hĀ µ = ∂ µ εĀ + εChB µ fBCĀ.
Constraints and the unsubstantial gauge fields
In the superconformal theories in 4D and 6D, 14), 15), 16), 17), 18) the conventional constraints on the superconformal curvatures are imposed to lift the tangent-space transformation P a to the general coordinate transformation of a Weyl multiplet. These constraints are the usual torsion-less condition,R ab c (P ) = 0, (2 . 5) and two conditions on Q and M curvatures of the following types:
The spin-connection ω µ ab becomes a dependent field by the constraint (2 . 5), and the S i and K a gauge fields, φ i µ and f µ a , also become dependent through the constraints (2 . 6).
To this point, it has been the conventional understanding that imposing these curvature constraints is unavoidable for the purpose of obtaining a meaningful local superconformal algebra. However, it is actually possible to avoid imposing the constraints explicitly, but we can obtain an equivalent superconformal algebra. This fact is not familiar, so for a * Only a spinor of the hypermultiplet ζ α is not such a spinor, but a U Sp(2n)-Majorana spinor.
4 better understanding we illustrate this approach with the transformation laws of the wellknown N = 1, d = 4 Weyl multiplet in Appendix C. We now explain how this is possible by considering an example. In 5D, the covariant derivative of the spinor Ω i of a vector multiplet and the Q curvature contain the S i gauge field φ i µ in the form
However, in fact, in the supersymmetry transformation δY ij of the auxiliary field Y ij of the vector multiplet, only the combination
appears, and the gauge field φ i µ is actually canceled in these two terms. Since this combination contains no φ 9) reproducing the result of the conventional approach. The virtue of our approach is, however, that it is independent of the form of the constraints. If the constraints are changed into γ aR ab i (Q) = γ b χ ′ i , with a certain spinor χ ′ i , then the combination takes an apparently different form,
Everywhere in this calculus, in the transformation laws, the algebra, the embedding formulas, the action formulas, and so on, such cancellations occur, so the gauge fields φ i µ and f µ a actually disappear completely.
In this 5D calculus, we adopt the usual torsion-less condition (2 . 5), but we do not impose constraints on the Q i and M ab curvatures, because no such constraints significantly simplify the 5D calculus, and the formulation with no constraint is convenient to reduce Poincaré supergravity calculus from this conformal one. We comment on these reductions in Appendix D. To make the expressions brief, we define the covariant quantities φ 
. These quantities are defined in such a way that they contain the S and K gauge fields in the simple forms
Since we impose the torsion-less constraint (2 . 5) in 5D too, the spin-connection is a dependent field given by
Of course, it would also be possible to avoid this torsion-less constraint in a similar way, but here we follow the conventional procedure.
The transformation law and the superconformal algebra
The superconformal tensor calculus in 5D can be obtained from the known one in 6D by carrying out a simple dimensional reduction. However, the Weyl multiplet directly obtained this way contains 40 + 40 degrees of freedom. Using the procedure explained in detail in Appendix B, we can separate an 8 + 8 component vector multiplet from it and obtain an irreducible Weyl multiplet which consists of 32 Bose plus 32 Fermi fields, 15) whose properties are summarized in Table I . The full nonlinear Q, S and K transformation laws of the Weyl multiplet are given as follows. With δ ≡ε 16) where the derivative D µ is covariant only with respect to the homogeneous transformations M ab , D and U ij (and the G transformation for non-singlet fields under the Yang-Mills group G). We have also written the transformation law of the spin connection for convenience.The algebra of the Q and S transformations takes the form 18) where the translation δ P (ξ a ) is understood to be essentially the general coordinate transformation δ GC (ξ λ ): 
On a covariant quantity Φ with only flat indices, δ P (ξ a ) acts as the full covariant derivative:
Note the consistency that the quantities φ i a (Q) and f a b (M) on the right-hand side of the algebra (2 . 17) cancel out the S and K gauge fields contained in δ P (ξ a ). §3. Transformation laws of matter multiplets
In 5D there are four kinds of multiplets: a vector multiplet, hypermultiplet, linear multiplet and nonlinear multiplet. The components of the matter multiplets and their properties are listed in Table II . The tensor multiplet in 6D reduces to a vector multiplet in 5D with constraints, and solving these constraints gives rise to an alternative type of the Weyl multiplet containing the two-form gauge field B µν 4) in the same way as in 6D. We discuss B µν 8 in §5.
The supersymmetry transformation laws of the matter multiplets are almost identical to those obtained in Ref. 9) in the Poincaré supergravity case if the 'central charge vector multiplet' components are omitted in the latter.
Vector multiplet
An important difference between the vector multiplets in 5D and in 6D is the existence of the scalar component M in 5D, which allows for the introduction of the 'very special geometry' 
The gauge group G can be regarded as a subgroup of the superconformal group, and the above transformation law of the gauge field W µ provides us with the additional structure functions, f P Q G and f QQ G . For instance, the commutator of the two Q transformations
For the reader's convenience, we give here the transformation laws of the covariant derivative of the scalarD a M and the field strengthF ab (W ):
The transformation laws of a matter field acted on by a covariant derivative and the supercovariant curvature (field strength) are derived easily using the simple fact that the transformation of any covariant quantity also gives a covariant quantity and hence cannot contain gauge fields explicitly; that is, gauge fields can appear only implicitly in the covariant derivative or in the form of supercovariant curvatures, as long as the algebra closes.
Similarly, the Bianchi identities can be computed by discarding the naked gauge fields with 9 no derivative, because both sides of the identity are, of course, covariant. For example, we haveD
The hypermultiplet in 5D consists of scalars A 5) and the tensor ρ αβ can generally be brought into the standard form ρ = ǫ ⊗ 1 r by a suitable field redefinition. Therefor A i α can be identified with r quaternions. Thus the group G ′ acting linearly on the hypermultiplet should be a subgroup of GL(r; H):
Note that the spinors ζ α do not satisfy the SU(2)-Majorana condition explicitly, but rather the USp(2r)-Majorana condition,
The Q and S transformations of the A i α and ζ α are given by 8) and with these rules, to realize the superconformal algebra on the hypermultiplet requires the following two Q and S invariant constraints:
where θ * = M * , Ω * , . . . represents the Yang-Mills transformations with parameters θ, including the central charge transformation, that is δ
For example, acting on the scalar A α i , we have
The hypermultiplet in 6D exists only as an on-shell multiplet, since constraints similar to (3 . 9) are equations of motion there. Here in 5D, however, it becomes an off-shell multiplet, as explained in Ref. 9).
First, there appears no constraint on the first U Z (1) transformation of A α i , so it defines the auxiliary field
which is necessary for closing the algebra off-shell and balancing the numbers of boson and fermion degrees of freedom. Next, there are the undefined
) in the constraints (3 . 9), and therefor we do not interpret the constraints as the equation of motion but as definitions of these U Z (1) transformations. The first constraint of (3 . 9), for example, gives the U Z (1) transformation of the spinor ζ α as
a denotes a covariant derivative with the −δ Z (A a ) term omitted. Also, the second constraint gives the U Z (1) transformation of F α i , which we do not show explicitly here. Finally, the Q and S transformations of the auxiliary field F 
Linear multiplet
The linear multiplet consists of the components listed in Table II and may generally carry a non-Abelian charge of the gauge group G. This multiplet, apparently, contains 9 Bose and 8 Fermi fields, so that the closure of the algebra on this multiplet requires the constraint 11 (3 . 15), which can be solved in terms of a three-form gauge field E µνλ . A four-form gauge field H µνρσ can also be introduced for rewriting the scalar component of this multiplet.
The Q and S transformation laws of the linear multiplet are given by
14)
The algebra closes if E a satisfies the following Q and S invariant constraint:
This constraint can be separated into two parts, a total derivative part and the part proportional to the Yang-Mills coupling g:
where, V a and H V L are given by
When the linear multiplet is inert under the G transformation, that is g = 0, this constraint can be solved in terms of a three-form gauge field E µνλ as
. Hence the linear multiplet
It shoud be noted that in 6D, the linear multiplet requires a similar constraint on the 6D vector E a , and this constraint can be solved in terms of the four-form gauge field E µνρσ in a similar manner. This 6D four-form field yields a three-form field E µνλ and a four-form field H µνρσ through the simple reduction, while the 6D vector E a reduces to the 5D vector 
where the extra term W [µ E νρσ] on the right hand-side is inserted for later convenience. With this rewriting, the constraint (3 . 16) can be solved even for the case that the linear multiplet carries a charge of the gauge group G. Indeed, since the r.h.s. of (3 . 18) is a total derivative, we have
The transformation laws of E µνλ and H µνρσ must be determined up to the additional gauge 
The quantitiesF abcd (E) andF abcde (H) are the field strengths given bŷ
where the derivative D µ is covariant with respect to the G transformation:
The transformation laws of E µνλ and H µνρσ can be understand from the fact that the lefthand sides of the equations in (3 . 20) are covariant under the full transformation, and so the field strengths on the r.h.s. must also be fully covariant.
These transformation laws are truly consistent with (3 . 20) , and thus with (3 . 19) . With these laws, the following modified algebra closes on the tensor gauge fields E µνλ and H µνρσ : 
The Q, S and K transformation laws of this multiplet are given by
As in the linear multiplet case, the nonlinear multiplet also needs the following Q, S and K invariant constraint for the closure of the algebra: 
Embedding formulas
We now give some embedding formulas that give a known type of multiplet using a (set of) multiplet(s).
To determine embedding formulas that give the linear multiplet L by means of other multiplets is not difficult for the following reason. When the transformation of the lowest component L ij of a multiplet takes the form 2iε (i ϕ j) , the superconformal algebra consisting of (2 . 17) and (2 . 18) demands that all the other higher components must uniquely transform in the form given in Eq. (3 . 14) and that the constraint (3 . 15) should hold. Therefore, in order to identify all the components of the linear multiplet, we have only to examine the transformation law up to the second component ϕ i , as long as the algebra closes on the embedded multiplets. The vector multiplets can be embedded into the linear multiplet with arbitrary quadratic homogeneous polynomials f (M) of the first components M I of the vector multiplets. The index I labels the generators t I of the gauge group G, which is generally non-simple. These embedding formulas L(V ) are 
Here, it is easy to see that we cannot generalize the function f (M) further. For example, the lowest component L ij is S invariant. Thus the right-hand side of the first equation of this formula has to be S invariant, and this fact requires M I f I = 2f . Therefore f (M) must be a homogeneous quadratic function of the scalar field M:
The product of the two hypermultiplets
Here, this linear multiplet transforms non-trivially under the U Z (1) transformation, in addition to the transformations that are self-evident from the index structure; e.g.,
β . For this multiplet, therefore, the 'group action terms', like gML ij appearing in the Q transformation law (3 . 14), and the action formula, which we discuss in the next subsection, should be understood to contain not only the usual gauge group action but also the U(1) action:
. Also note that Z n H with the arbitrary number n can be substituted for H and H ′ in the above formulas, because ZH also transforms as a hypermultiplet.
Conversely, we can also embed the linear multiplet into the vector multiplet. The following combination of the components of the linear multiplet is S invariant and carries Weyl-weight 1:
with L = L ij L ij . This embedding formula is a non-polynomial function of the field, and for this reason, the embedding formulas for the higher components becomes quite complicated.
Though we have not confirmed that the embedding (4 . 4) is consistent with the transformation laws of the higher components, this formula agrees with the formula in the Poincaré supergravity in 5D presented by Zucker 12) up to the components of the 'central charge vector multiplet'. Thus it must be a correct form.
Invariant action formula
The quantity H V L appearing in (3 . 17) transforms into a total derivative under all of the gauge transformations and has Weyl-weight 5. It therefor represents a possibility as the invariant action formula. However (3 . 16) implies that H V L itself is a total derivative and so cannot give an action formula. Fortunately, the invariant action formula can be found in the following way with a simple modification of the expression of H V L . Let us consider the action formula
where the dot (e.g. that in V ·L) indicates a certain suitable operation. If this dot represents
of H V L only in the terms proportional to g. For the Q transformation, for instance, we have
where [A, B; C] denotes the following Jacobi-like operation:
The G transformation of (4 . 5) also takes a similar form. Hence if we find a dot operation (·) for which (4 . 7) identically vanishes, then the action formula (4 . 5) will be invariant up to the total derivative under the Q and G transformation, in addition to the S transformation.
(Of course if we choose · as * , the operation (4 . 7) vanishes, as the Jacobi identity.)
For instance, we can see from (4 . 6) that the action formula (4 . 5) gives an invariant by taking the dot operation to be a simple product, if the vector multiplet is Abelian and the linear multiplet carries no gauge group charge or is charged only under the Abelian group of this vector multiplet, like the central charge transformation δ Z . When the linear multiplet carries no charges at all, the constrained vector field E a can be replaced by the three-form gauge field E µνλ . Using this, the third line of the above action (4 . 5) can be rewritten, up to total derivative, as
Similarly replacing * by · in Eq. (3 . 18), we can obtain another invariant action formula written in terms of the four-form gauge field H µνρσ . This gives an off-shell formulation of the SUSY-singlet 'coupling field' introduced in Ref. 20) , as will be discussed in a forthcoming paper.
21)
The action formula (4 . 5) can be used to write the action for a general matter-YangMills system coupled to supergravity. If we use the above embedding formula, (4 . 1), of the vector multiplets into a linear multiplet and apply the action formula (4 . 5) and (4 . 8), 
, which may contain a kinetic term for the four-form field H µνρσ in addition to that for E µνλ . These actions in the superconformal tensor calculus must be identified with those in the Poincaré supergravity tensor calculus.
In the case that the linear multiplet carries a non-Abelian charge, the invariant action cannot be obtained in a simple way: If we assume that the linear multiplet is Lie-algebra valued and interpret the dot operation as a trace, then the Jacobi-like operation (4 . 7) does not vanish. However, it is not impossible to obtain this action. For example, one can consider Abelian vector multiplets V α carrying a non-Abelian charge. That is,
where G I and G α are generators of non-Abelian and Abelian generators, respectively. The linear multiplet is also assumed to be an ajoint representation of this group, (L I , L α ). Then the Jacobi-like operation (4 . 7) vanishes if we take the dot operation to be given by 10) and L(V α L β ρ αβ ) gives an invariant action, while the linear multiplet carries a non-Abelian charge. §5. The two-form gauge field and Nishino-Rajpoot formulation
To this point in the text, the three-form gauge field E µνλ and the four-form gauge fields H µνρσ have appeared, in addition to the one-form gauge fields W µ . A two-form gauge field B µν can also be introduced in the process by solving the constraint L 0 (V ) = 0, which we impose on a set of Vector multiplets V I using an embedding quadratic formulation f 0 (M). The solution leads to another type of the Weyl multiplet that contains B µν . The formulation with this new multiplet gives the alternative supergravity presented by Nishino and Rajpoot
4)
after suitable S and K gauge fixing. (Thus we will call this the 'N-R formulation'.)
Here, we choose the quadratic function f 0 (M) to be G inert: Then, the equation E a (V ) = 0 becomes a total derivative in this gauge-invariant case, as mentioned above:
Thus this equation is also solved by making the auxiliary tensor field v ab dependent. However, the last equation here does not fix all components of v ab , because E a and v ab have 4 and 10 degrees of freedom, respectively. Of course the equation can be solved by means of adding the two-form field B µν , which has 6 degrees of freedom: 0 = E µνλ (V ) + 3∂ [µ B νλ] . This can also be rewritten as
whereF µνλ (B) is the covariant field strength of B µν , which is given bŷ
A Q and G transformation law of B µν can be easily found from the Q and G covariance of (5 . 3) in the same way as that of H µνρσ and E µνλ in the linear multiplet case. The gauge field B µν is S invariant and transforms under
The algebra on B µν , of course, closes, although the algebra is modified as follows: 6) and if matter multiplets carry no charge of this vector multiplet, then the equations of motion take the form L 0 (V ) = 0 by the variation of V NR . Therefore, after integrating out V NR , the N-R formulation appears. Conversely, if there is no such Abelian vector multiplet, the formulation gives the conventional one. §6. Summary and comments
In this paper, we have presented a superconformal tensor calculus in five dimensions.
This work extends a previous work, 9) which presents Poincaré supergravity tensor calculus that is almost completely derived using dimensional reduction and decomposition from the known superconformal tensor calculus in six dimensions. The significant difference between the superconformal tensor calculus presented in this paper and Poincaré one is that the minimal Weyl multiplet in the superconformal case has 32 Bose plus 32 Fermi degrees of freedom, while that in the Poincaré case has (40+40) degrees of freedom. In a previous paper, 10) we constructed off-shell d = 5 supergravity coupled to a matterYang-Mills system by using the Poincaré supergravity tensor calculus. 9) There, intricate and tedious computations were necessary (owing to a lack of S symmetry) to rewrite the Einstein and Rarita-Schwinger terms into canonical form. However, now we can write down the same action with little work, thanks to the full superconformal symmetry. Actually, we can show readily that this superconformal calculus is equivalent to two Poincaré calculuses with two different S gauge choices, and thus the two Poincaré calculuses are equivalent (see Appendix D). Also, it is easy to show the equivalence to other Poincaré supergravities.
2), 3), 4)
There appeared several by-products in the text. In this calculus, we have not imposed constraints on the Q and M curvatures. Though this is a purely technical point and unimportant from the viewpoint of physics, it could be interesting to pursue, as it is different from usual situation in superconformal gravities. This formulation with no constraints makes clear that these constraints are completely unsubstantial. It is thus seen that superconformal gravity with various forms of constraints can describe the same physics.
Moreover, the four-form gauge field H µνρσ and the two-form gauge field B µν have appeared in this off-shell formulation in addition to the three-form gauge field E µνλ . In recent studies of the brane world scenario, the four-form gauge field H µνρσ plays an important role in connection with the Q singlet scalar 'coupling field' G. Now we can construct an off-shell formulation of H µνρσ and G, though only an on-shell formulation is known to this time. This extension may allow for the extraction of general properties from the brane world scenario without going into the details of the models. This will be discussed in a forthcoming paper. 21) Also L (V (L)L) may contain a kinetic term for H µνρσ and lead to interesting physics in the brane world scenario. Introducing the two-form gauge field B µν implies a new non-minimal Weyl multiplet, which should be equivalent to that presented by Nishino and Rajpoot. 4) From the viewpoint of the off-shell formalism, this system is unified with the general matter Yang-Mills system.
2), 3)
The tensor multiplet as a matter multiplet, containing a two-form gauge field B µν , is known in on-shell formulation. But we have not yet understood it in the present tensor calculus. Excluding this problem, however, this superconformal tensor calculus shoud produce all types of supergravity in 5D. Superconformal tensor calculus will provide powerful tools for the brane world scenario from a more unified viewpoint.
The SU(2) index i (i=1,2) is raised and lowered with ǫ ij , where ǫ 12 = ǫ 12 = 1, in the northwest-southeast (NW-SE) convention:
A useful formula in treating these indices is
The charge conjugation matrix C in 5D has the properties
Our five-dimentional spinors satisfy the SU(2)-Majorana condition
where spinor indices are omitted. When SU(2) indices are suppressed in bilinear terms of spinors, NW-SE contraction is understood, e.g. ψγ a 1 ...an λ = ψ i γ a 1 ...an λ i . Changing the order of spinors in a bilinear leads to the following signs:
If the SU(2) indices are not contracted, the sign becomes opposite. We often use the Fierz identity, which in 5D reads
Appendix B
Dimensional Reduction to 5D from 6D 5D conformal supergravity can be obtained from 6D conformal supergravity 17) through dimensional reduction. Upon reduction to five dimensions, the 6D Weyl multiplet (40+40) become reducible, and thus there is a need to decompose this multiplet into the 5D Weyl multiplet (32+32) and the central charge vector multiplet (8+8). Basically, we follow the dimensional reduction procedure explaned in Ref. 
We decompose the six-dimensional gamma matrices Γ M and the charge conjugation matrix
The six-dimensional chirality operator Γ 7 is written
where ψ i is a five-dimensional SU(2)-Majorana spinor.
The generators of 6D superconformal algebra, which is Osp(8 * |2), are labeled
Of these, the generators M a5 and K 5 are redundant in 5D and are used to fix redundant gauge fields, as described below. The independent gauge fields of the N = 2, d = 6 Weyl multiplet, which realize this algebra are
The first four are the gauge fields corresponding to the generators P A , Q In the original gauge transformation law for fields of the first class, the central charge vector multiplet components do not decouple. For example, the Q transformation of ψ The 6D linear multiplet consists of a triplet L ij , an SU(2)-Majorana spinor ϕ i , and a constrained vector field E A . The components of the 5D linear multiplet are identified as Appendix C
Weyl Multiplet in 4D with no Constraints
In the text we have explained that the constraint for Q and M curvatures is not necessarily needed. This fact is not familiar, so we illustrate our formulation by taking an example of the well-known N = 1, d = 4 superconformal Weyl multiplet.
The independent gauge fields of the N = 1, d = 4 Weyl multiplet are the vierbein e µ a , the gravitino ψ µ , the D gauge field b µ , and the U(1) gauge field A µ . In this section, µ, ν, . . . In these expressions, φ µ is decoupled from the transformation laws, since φ µ is cancelled by that in φ µ (Q). This means that the Q curvature constraint is not needed. We arrive at the following conclusion. In order to move to the formulation where the Q and M curvature constraint is not imposed, we only have to replace φ sol µ by φ µ − φ µ (Q).
